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t^^; #^1## W>-§-Al5fc| T^S]^ 5J# ^-^^.^ *>^. ^ofl 

M-V ^t^fli- #^^-^1^0] A> 7 1 ^-^ol°] #4>Oll AVOI^ 7-^.01 5}0l 0> 

-T"^*>^, ^ V a^l^ ^^15- ^J^, y-^^ ^ §^Ol #^0] 

^ fiE} ^*i %>^t}. 
^ 2 
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-^^-T-Sfl^ M-in ^t^ti ^ ~2 ^ll^^o 1 " 1 ^ {CI ay-polyur ethane nano 
composite and method for preparing the same} 

S. l£- #Bfl7l#ofl o^sfl ^ll^sq ^-£11 o]-^^ -^-iSflft **-^MHl ufltl XRD i^Bl 

3£- ^Ajoll lo]l 2]t]\ ^Z]]o] u}ic ^-tMHl tflt> FE-SEM 

Al-^1 ol r\ . 

4 (a) ^- ^"^oll A}-g-*> #^1^^ MDI^l IR ^^HH o] . 

S. 4 (b) ^- ^AHl lofl Aj-g-=J -^- 71 ^-Sllol ^AHl loll ^ oH 7^^ 7 il^ ^-^1 

OHl Cfl*> IR ^i^l^^Olcl-. 

S. 4(c)ir 41 7-1 oil 2oll Al-g-s] °. 7 ] ^z]]o]9\ JgA]o\] 2<A] ^ efl 7 fl^] 
OHl cfl*> IR ^.njljE^ olu}. 

S. 5^- ^AHl 1-(1) ^ ^AHl 6-(l)of| 711^^1 711^ ^-^lolSl- H]-2- 

# ^3^1 ^^r*> -tM€-31°1°11 tfl*> XRD ^^H^ol^. 

S. 6£- ^ahi i ; 3, 4 ^ 5 oil ^len 7il^^ s-^oi-^ei ^z]}^ q-^ ^-^fls} 
uljaofl ioii °ian 7ii^^i #ei^-^i^oii tfl®> wU 7 o } ^ 31 
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S. 7^- J d A l °fl l. 3, 4 m 5 oil ^efl ^-^loi-^e] °-^b^ q-i- ^.^t-^^- 

«lil°fl 2 oil ^fl ^l^^i #q-f ^111^ ^oii cfl*> oi^^S. 31 ^nfojq. 

2 oil ^ *fl^^! #^-r-^l^- §^1 ot-^-^j-^ Ell^H 

10£- ^3 A] oil 6, 7 ^ 8oll A| ;*fl^=i ^-^Hoi -# q-^i^ qi^t^H^ ul 

jaoii 2 oil A-l ^11^=1 #si-f tiiHi- j^oiq. 

yl^°ll 2 oil A] All ^ si H^-r^lH #°ll tflt> FE-SEMAl-^loiq. 

S. 12^- ^^Hl 6oll^ All^sj #31 o] -#Sl-f ^ll 1 ^ L^^-fJ-Afloll uflf> 
FE-SEMA>^1 oiq. 

S. 13^- ^^Hi 7011^ Ail^=l #31 o] 31^ M-^-^tMl 6 !! cflfl 

FE-SEMA>^1 oiq. 

<ie> #3loi-#ei^-3m l}l ^-*>7floii 5}^^.^ , q^- 4>^i ^711^- 

#31 op} l^ic^l^ °1 ^VftS. ^7j\t>\7} ufl^-oll 71711^} , c i 41 ^ ^ol 

^-^1 Ol -#Sl^-ZllEf L- ^.^V^oll 51 Ol t} . 
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<17> ^f^ti 7}^ 7^^2\ 7)7(1^. %^ §4j# ^^^1 U^r 1 ^} °>M5+, ^1 

7l1 =^ ^ ^-OHI^ -§-§-=1 51 SU^r ?1# ^-0>0lut. ^-tl ^r7]2] Vfl# 

OlAI ^ -T£A1 # Sh^-M , °-^l ^ ^*fl 

4> 7] Jl£-*H1 M-i^t^lHl £^7} 31^=151 Sir}. 

<18> Ol^)^ JZ^-^Hl ItQ^^M ^-Sl^-TT, ^i^-rf #^1 

ol #°1 Si^tfl. ol #ofl>H. JZ^-^Hl #Sfl<>l# *^oH?l ^ ^-ta V 7fl# 7j\^\±r ?] 
JlAl^^- 1970^ cfl ^-h> ^JIE^ °j^-*!#ol q-^^- 6 oil ^-^lloU- 7^ 

Ol t l- 

<19> ^IM^- 7\<*\ ^Ui\o\\Aj ^7} ^#°J 41^1^10] ^ ^ (silicate layer) #o] 

^1°1 Si^- tJ^^. ^7Hc5>Bl , 7> ^elTllolH ^1 1 ma oil ?>S^ ^1^71- 1 wm 

oil ol y^- ^ *M1 ol ^elTflolH #^1 ^ #^ul^-u} ^ 

S^^^r Jl^- 7>if^ #^o} M-^m °J i^ti^H^ 31 SL 

nl. ^n 2 -^^. ^ ^SlTflolH ^-Sl^l^ ^ ^ #4i# ^1^ ^ 

^fl^l ^11^71- 7>^-*Ml ^^t. a^-IM-. ^fl°l# #^1^. ^l-ol ^-^lol-Ji-g-^} 

^t^HH Til f£ Tcfl°] ^-711 >y-7l ^^>oll ^#c5^ wlxfl (van der Waals) 

ol^o^ ol t,\ o} ^7]o\] ^ w>el, ^+}A}7}7}^ oj^t}^ 3 o] o} , u\^\A\ 

JL^7}7\ #^lol°l ^X[o]o\] 77}0]^0] ^izf HV^l Al^j o.^^l #tfl 7> JL^ 

*W -g-^S.^- ^>7l ^ o]^[7\7] X\^7\ 31$^. 
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#tm^=r -§-§-^ JL^;7-}2} ^Z]]o]^ S.^t>\o^ ^Z]]o] ^P}6\\ A> 

7} %% JL^7\7\ ^oJ^S.^- ^ -g--g-^^ W-ol oiut. , 4^1 JZ^-^m S. 

JL^7\7\ ^^^^^^ *\ ^ # o] 

l^SjS. a ^^ofl ^ (intercalated) 5] ^ ^^>^# ^H^h^- 3J°fl , #2} % 

# (exfoliate) A] 7] 7^ ^cJp] Ttfl^-ofl °]^i>}^ #^ 

^1 ^ °1 Si*}. 

<22> >y-7] ^--g--^^ 1 ^^- 7>^-£-^7> 200°COlufl^ Jl^-7^# ^1-g-BfloJ: *>E^ ^l^Vo] 

Sl^-cfl. a ol-rf^- ^flo] Lfl^-^ ^U^S.^ -rr7l#ol 200 "C o] ^-^j^ 

^ ISJ-^I Ttfl^-oll Jl«-7^f ^]}o]7}2] ^^Al7lBl , jn£-°l|>H^ ^flolS] 

Jl^7\7\ #£flo)°l ^Tjofl -Atoj^tl^S. #2} ## (exfoliate) A] 7}±r S^Hr # 

<23> r^^-Dj^- 7il 2002-17569^011^. 4 ^.oj- s ^.^ *| =E ^-*H°1^ 
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Si*}. 

<24> A>#Ol ^] ^rO\] ^ri]} o] f| «-^A] 71 ^ ^J-O] ^>-g-7l # 7> 

*1M## 5U$m. a^iM- #7l ^ ofl 2]^chi a>-§-^ 



^o^lX oj- 7 ] THl^-ofl = §^°1 *>>y-ol nfl °- nl ^1 c^}ir ^ll^ol ojuf 

<25> t_>^ , ^1M# iL^^S A^tl ^^l°l-Jl^-^> ^-t^Holl ^^^111- A^-g-^ol # 

# ^}^}^r ^-^1^ ^-^ol§ A} -§-^7,1 oj-o. ^ o-jd ^^o] ^ <i^>ofl xl 

^ ^fl^o) Si^tfl. °l^r #7l mn°]7\ Q&nn ^3*1 &St7l nfl^-opli f>\7] 
^SXl^ <H| ojofl 7li^ ^ # ufl. ^>7l mn°}7\ # 



o] ol^Jl^> 71 

<26> IC^Al , M^^ol ol^J77.> -31 ^*ti 7l#^ 5Zj-;*fl ^ #^1 



O 



^1^^>'>H ^-^-l^ol ^ ^ Hi Ol oliiOl , 4>7l #el^^l^ m^f^l €-^l°l7> L+^^Tll^ 
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^ ^. ^nn?] n^r°\\ tj^i -#^^111+ m-^^- 

<27> ^f>, ^7] #31 o] #^^31^ A^r^\ c *\ ^ 

^^t> #^if tLH^ ^-T-itt §^Ol -T-^*} ^11ol-#^if q-^^ta V 

*ti# ^il-g-o}^- ^ ol . 

^ta V ^ ^11^^ # ^ Oj t| . 

ruVctl ol — z_ JA Ti\ SL ~\ 
Lso — 1 i o ^ — I O i 

<29> MJ-^ ^>7l ^ Hj*fl 7l#^ ^il# 0>7l ^ o}Cp| 

<30> 0}^A] 0\\j\o]^ Sl-*>## 71 ^ii^ #3l°l 0.5~5^^%# ^fJ-^T^ , 4>7l q 

Ol^XlO>LilolH Sl-ta^^l- A> 7 1 ^| <>] o] ^>-g-7l 7> -g-^t^^ ^ ^ ^ ^ ol 

j=. #31 o] *i-o.-tqoi^xio]-i4ioi h sHm; m #5^3]^ ^ta V °l 

SU^Z. olofl °]afl >y-7l #31 op^ «t^H|o1. XRD ^ A] 2-10S. Aj-olofl^ Z> 

x-*l s] -1 (waxd) 2l37> ?>^- ^# ^-^^.^ #31 ol -#si-^-3l^ q-v 

<3l> igT%£) oj aj a1 oil °\\ ^o^, J c}7] 1^ ol 4:^1 o}Ml ol H Sj-tM-Tr #^^1^ MDI , 

fiVDia MDI TDI°J 3X^\ . 

<32> ^*>, 4>7l #31 ^^q-ol^ (montmorillonite) , 

(bentonite) . ^]S.^t°lH (hectorite) . #Sl-^lSS+°l H (f luorohectori te) . Al-il^o]^ 
(saponite) , till °1 ^ S^°l (beidelite) , -^^.^.M" 0 !^- (nontronite 
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(stevensite) , tf| (vermi cul i te) , ^=§--5^:^: jii °1 J^. (volkonskoi te) , 

nWolB(magadite), tAM^o] H (kenyal ite) . J=^^<£ ^ 

^-sMll- . H^Hlliil-H^^, l ,2,3-^1 t>^el# , l,2,4-^-UHSl#, H ^Hl ii # *ll Ih 
s]] ^Hl ^1 ^ ^1 # , t^°11W^]^-^^- . ^.sHlll^lij-sli!- , H^Hlll^lil-^lil- s h^1H^€ 

^ , ^olH^^l^- , Ml^^l^-, « 1^2)1^- s^- °1# % 2 o]A>oj ^* v #^-; <H| 

HMJ ^-ai-oi^, ^^€^1 ^-a>o]^ oj^-si %^^\^\ # &1 °ll Ml 

<35> ^E*>, -^>7l #sl^-^- JfTHf-il JE^- oj-ul H^l^-1- : oilmen Al-ol ;<= HjjL^^n 

<36> ^^S] t}=. ^Al^Oll >y-7l ^11 O] ^-^--tqol^Alol-Uilol E S}ta V ^# 

T^1M1^S5°^1^S ^1^*> ^ ^^1^1 ^i^lH^ ^-^1 °1^ A 1 0>Lr|l0l E m^g 31] 

371" M-Ej-M-^. ^Ol oft} . 
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<38> ^f>, ^SXl^l °c} m ^^*> ^S.*WI>H ^^^^ C U^^^\ T^fl 

<40> i^-^o] J£ JZ\^- ^ A] oil oil ^1 ^l"^ , oil K\€r H^ll °1 uf^^- 

*v^ll^. A>^g^Ml^^ c^, t|lHSl-#, ^ Of D| ol-Dl^Pj-^-# Dl 

<4i> ^f>, \+°i^l , ^ o_> ,^ ^ m^. oi^-^ ^^--.^ ^ s*v*> oirq. 

<42> S. ^>7l ^ «j*fl 7l#^ 54X1 # ^^71 ^fH CT>0=| , 

<43> ( a ) T^Ol^XlofUilol E 2f*l-#Oll ^IIOIH ^* V ^>^- ^1 : 

<44> (b) ^71 ?ttt ^l^l^M ^7l T^Ol^XlofUllol E SffT-^-IZ} ^rZ]} O] o] +±^^r 

^ 7 1 Tj-oll -g-TT^ta V # ^ ^ *1 ?1 ^ ^ ; ^ 
<45> ( c ) 4J-7H1>| ^H^Il} ^ta V t> JS^l^ W>-g-Al7l^- ^Tll # 

sfo^ m^°] -#^-T-2flU M-ic^-fj-^^i xi^ h o Vi ^# xi-g-fi^. 

<46> ^-^^ ^ ^Al oil oil , 43" ?1 El 0 l4:^l 0 >MlolH SftJ"#^' #^-1*1^ MDI , 

S^D] ^ MDI TDIU 

<4?> ^^^1 ^AHHi 9]ti\^ . -y-71 ^-slloi^ 4>7l iq o] ^ 0>l4) oi E 
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<48> u}^- A] A] ofl ofl -y-7] (a) ^ (b) ^7}] °] «_>-§-^S.^- 25- 
80°C^ 9X^\. 

<49> ^f>, ^>7] (b) ^Ml^- 50~500rpm_2.^. 10~60^r^°} ^.7] J2.w># «* ^ , 1000 — 
4000rpmii^ 2—24^7} J§-o> ^ ^.h>^>^- ^ ^ ojcj. 

<50> ^t>, 4^1 (c)^Tllofl^^ ^S.^- 5~40°C%! Si^. 

<5l> ^*>, #7l {c)^^]o\]M^\ NC0/0H U]^-^- 1.0-1.5^ ^ 

<52> ^*>, ^>7] (c) t^MI^- #nfl^A| sgi^nii^iqoii^aijEe] o\n} p rq^i^Aj-g-^^i^oi- 

n], H^l i (3-1^] nll^ oj-Bl ^^^^1 Aj-fj] o\u] s oil ^ ait] oj-nl o]^- 

<53> ^^S] y>^-^l*> AU] ofl ofl S]^, AJ- 7 ] (b) ^Tfl C+-g-ofl ^-g-5q-# 7>«5fl^O| 

^7] T^Ol-^AlO^lolH Sfta^^ #31 ^ ^--§-7] Tj-ofl -g-^^ S# 

^ tqol^Xlo>UllolE S]-^§S| ^-^lol7_>o^ ^-^>^# %H>A] 7] t+7fl# ^ 

<54> ^^9] AJX| oil °fl ^1"?! . All 7]^- 200kHz o]ul-olJi. 

# ^Hfl^-i- A] P}SL 5-60^-olx^, «]-§-£- S.^- 5~80°C^ t C H^\ ■ 

< 55 > >y-7l 3l^h\ ^el^Tfl °1^°11 ^ °1 ^-M °Hil °1 ^ #el^-# 

A] 71 ^- 7^1 oil AH US All!- ^* V ^>^ ^Z^l^ «_>-g-Al7l^- ^Tfl # ^ S^l^ T & 
<56> O] t>\ £L AV^j ^] A^Tg^Vul- 
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m #^#ol Hj^tfoj ^^Vol ^^^cH oi ^ o}o]} S]t)\ -A>7l ^1 

o}7\ «>Sl5]o| = XRD ^-^Al 2 — 10S. A>ololl^ Z> x->y S] ^ (WAXD) 31)371- M-E^M-7.1 

<58> ^ . Mj-^oil n^^r ^11 °1 q-^-^-^T-^^ i^oj^Alol-uiloj E 

# Al-g-^c^ S^^l ^--§-715} ^-i-Al^l o^^^j WrVl\°} S^ofl 

^ Ol^AlO>l,ilolH7l# 7^ ^ ol^^- 7fl^ «]-§-# ?> #7l Ol^AlO^LilolH^l 

5]- ^Hr>M^ .2.^*1 ^flo] -J- ifljfofl ^^Al7lJi, ojoii ^efl 

#31 <>1 #ol ^M^^S^l L+ic Al-Ol^o^ ^. £ll o]7l- ^<£ti\7]} ^-#5] Til , °1 

^El^S*!}^- ^ 2°1 XRD #sfl sj-oio] 7}^-c^. ^ 1^1 ^ A] =] B\ 

2} 7±o] #Sfl7l#oll ^Z]}o}-Jl^7,\ q-^^-*1-7fl^ XRD Cfl o] Ei ofl ^ U] S. a 

^ #7l ^loMl ^ <&%S-^#\ ZL f7[t|Sc}t ^°Jt Si SI 

a^M-, ^ l^-si ^-r-ofl^- 2~io^ ai-o] 011 y A x->y S]^ (WAXD) 311371- %>\ 

ol A^7,l 71 Efl^-ofl #*flol°] # ^ # A ^ol7> ^ol M|SlSl^q-i- S-o]^> 
<59> , ^- O)} TEj-S. ^-^flOl -#el^-^HHf q-ij-^-^T-^^. f|-t|l Ol ^ AJ ef^. ^>J§- 

?m ol^Alo>uilolH sj-ta^ ^_>oil -g-^r^^ 0 ! ^Ho^ ^# a ^-^^-^ *>t+. #^1 
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ois]d^, 4>7l ^#2} M°l S^-lMl^- ^l *] #ofl #3: 

v^-tJ^n^- , M-i^t^H MH1 ^-^vsq cH oi^- ^floi«2j- i^^i^ p}o\}^ 

3^1 SEM A>^lo11 °ldfl>H S-o]^- Si^t. 

^ ^ ^fll *] ^0\] off} AT-J^^O] °-0]l^. qol^AlO>Lilol E S]-*T- 

oirq-T^, T^ull^i^ol-nlHoll °l©fl >fl^*]-cj- t>\^ ^-elM S^ 0 !! °i 

<61> £L liJ^Oll A^-g-^i- uqol-^AlofUilol E S}^^^- #^^11^ ^1 Oil 

^-§-=1^' ^ °1 ^ c?l 711 f_>^ 7 -l . #&li>l^ 4,4' -^3)liJn1lHl-uq o 1-^-7.1 o>uilol 

^ (ol f>\ #elu1^ MDie^ W , S-^Dl^ 4 ' -tl 311 ^ *11 If^l °1 4:^1 °>M1 ol ^ (01 f>\ s.^_u] 
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n^-x^^ MDIM-, TDI °J ^-r-oll^- ^-^1- 3.^1 7> MDIJi^ ^7} t^^o\] 



#S] 7j\ ^ U- 



^ ol 



-3 °i 



<62> 



Mj-^ofl^ ^-8-*> #^^1^ 4 , 4 ' 211 Hi nil °1 ° 1^1 °1 



o Til - 1 o ' I 



2.3-3.1^^1 #£-°.l>H °-^^-ol^ 3 ^hn L ^# o\7] Sl-^]-^ loll l^^uH^u^ 



<63> [5}*>A1 1] 



OCN 




1 






It 




NCO 



NCO 



<64> 



n °1 ^ 



T=l O T_ 



A>7l ol^AloH^olH 7}^ 



O 



0.5~5l^%ol ^o] U 1-^-^1 flcil . ^- nil ol^i| ojol o.5^^% nl^ol^ 3^^^o^ u} 



^ ^^-o] Dl JZ , 5 ^^%# ^.^(J^ ^rVi]o}7\ S.^^ o}^X\o\V(\o} 



^^.7} *1M^M1 ^o^^ ^-<H*> ^*>ol o^t^- ^7^1 ^ol 0I7I *fl£-0(| 



<65> 



oil ^ ^mioi-#^if tii^- i^i.^^^H-b ^i7fl# M^o\y-} ?i 3X 



# ^-^^"S^i- 8MPa ol^-ol^^ ^-Sllol oj ^ 7^ oil ttj-^ lOMPa ojAVo] ^ ^5 



ol 



a. Mj-^ofl ^i-§-^ ol^xl o}uilol e 



n}^- ^ el # cjI-71 o>j7 7il^=l 



o 



> #^^1^ wU^^ 7-7.5MP 



a 
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% ^-r-^ ol^J-^^l- 4MPa olAVolol , ZL ^ ^^ofl H^S+ 6MPaoH>^ ^ oi^ a> 7 ] 
oil M Q V}^7\7-]^., i^V^oll oj^Al o>Lllol ^ afllS ^ 

*>S]^l o>iili| , ofl^lifl, S-HSll^M-olH (montmorillonite) . 
(bentonite) , ^ H (hectori te) . S^°l H (f 1 uorohect or i t e) . 

-M-3.M- 0 ! H (saponite) . «fl o] ig] ^\o] (be i del i t e) . H (nont ron i t e) . 

(stevensite) . «1 v) #e]-o] (vermi cul i t e) . ^^-^^.oj^E (volkonskoi te) . nj- 
(mag adit e) , TflM^ol H (kenyal ite) , o}^2] ^-^^^ ^ 

<68> JE^}. ^>7] #31 ol^- A> ^] 5] 7i , SJS-W °1£- JE^ ^US^S^- °1 ¥:S± 

^ ^ 9i til , Si =1 A> 7] ^ljoj# ^7]^o\] ^j^Al^jo^ 

*l ^7] ^ 7}^-f> ° 0 >ol^-# ^o^/o^ ^l^o}°l ^^%7\°\ 

Ul## #7>Al?l7l 4H*> ^ ol Ol , 'M^S.W ol^- Ol^-^S 7^ Si 

#31 ol #^_># r^^r^ . °>#°1 . n^o\\ J ^^\^r ^ o) rii^l o}l4| 
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<69> S. Ol] ^-g-^^- #Sl-T-^l^Sl ^fl^ofl <£.^. A}-g-5]^- 3} oi 13 

-^-Tg^l 7-ilt>Sl 7-] o>JiUl H-SHltll^ H"^- #Sl°11^:tllH #Sl#S Af-g^ 



^ ^1 #SHlEil= ^ OI^OI 7\^o] -g-Ol^Bl 7^^- afl Oil 



t>lJL 7\A °1 # ^ ol oiol ^1 ^ Af~g-^ oi^Bl , #^H1;^1 = #el 
1°PS^ol ^oli^jz 91 ^^^\ ^r^n^ , 7}^ tfl*> ^fl^ol ^oiM-t+^- ^ 

<70> A>7l # Si oil ^1 H #S] °11W^]^-Sl#, 1 ,2-H^^^-Sl# . 1 ,3-^^.^S|]^-Sl 



Jf^ai^-Sl^- , 1,8-^-^-1^^-, Ml jL r a^^-Sl# , 2-^1^-1 



^l-i-. ^ sl yfl fi- , ^sl^i^^-s^^-, 1,2, 3-^] 1.2.4-^ffJ-HSl-i-. H^l nilli 
iif^llh ^n^WI^H^-I- . ^Hli^^im- , ^SHIH^O^-SIIt, f| 51 oil ^ Bfl ^- 51 f|- p ^ 

JrZL^^i. ^>olH^^^, til 4^1^-, # , Hi ^211^- o}^ ^ 2 ol AT- ol $t>§ 

°fll£3! ^-^°1^- , -^-^ 0 1-E. ol^-ol %^M7^ Til^^i 



ol 



<7i> ;£th #si oil ^1 #^i Jf-^rHW^l o}q h^^} ; oilmen ^^>oi 

^, -^A}ol^_ ol^-°l ^*t-^-# , ol 



ol ^ <H1 ^ ^TiHl SU^r 51 °1 ^ o^l 51 ol A>-g-*> ^ oic+. 

<72> s. T±h^! o_l ^ +}X\ oil oil -1 ct}t3 . aj-ojofl ^l^r H^l ol -#Sl -"f ?11^+ M-^l^- 

^7$^ SH-^ii^^l ^Bil^ 7il^H Si^-Cll, o^^ 
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^7,} Tfl^ofl ^tS.7]}^ A>-g-^Cr| ^S^l?! 1 ^ ^S^^l 3.7] 7} ^t<Q-&\7] 2^3 3.7] ^fl 
^-t>^soH # Al-g-^ ^^-oll^. ^^ol7> ^-^o] «>^H1^1 ^tflofl^ 

a^il # ^>#o>^ ^aAl^lt)^ oi ^PJS. ^ ^^S. ^ §^o] ^1 
<?3> i|j-^o(| ^-g-sl-b ^ a 7-11 ^ ^ ^1 ( >\} M #4^^-^ >M-§-=li=r ^jol^ s-igol 

7il*>S]7.1 °>j2.^ , O)} 7j tfl , 7>7,1 If| tfl^l ^Ofl^ o>^*> ^I^^^IH, 

<74> i^-^Oll § ^Bfliq ^-Ellol M-ic^-fT-Afl^- ^S^l- 3 ] 

#^-r-^l^- 10%ol^> ^ ^# ^-^^.^ ol--bril , o] J=. M>^^ ^-^lol # 

#o] ^7-^^711 ^-^>^]°1 XI , ^S.^} ^1 ^-^lol^-o] ^7^1 (nucleic agent) ^ 

^l-g-^M ^ ^ t>\7] vOi\^o\] ^^^2] 37\7\ ^\^r ^Ml ^il^Ml ^ ^ ^1 

ol oi^ y oH 7] Til^ o] ^ y°i ^ °1 %Mb >s l 3 c 4 7 ^^-^-7\ ^^\7W =1^. 
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<75> joj U>%|-^1 f> ^ A] o^l oil -} , = VT 3 °ll u \€: H^H °1 -T^flf* 

t 31 ~ til , #7] M-^^-tJ-^ ^1 °1 #£1-^11^1 ^^1^1 

ol A}-§-5ln|, *1]eH1^HS1# ^ol ^l-g-slul-. t>^, _o^£r 

<76> ZL o}9]o\} aj-^oJI ^■^1°1-#S1-t-^1U Ltic^tJ"^^- y °J 7ll , 

Sir °1#^ t| ^ 

*g y°j7ii^ m-^h^ i^^i, ^ ^i-n y-°Mi^ 

711 S ^ , #^l-?-^M -*g>8 is^l 3 Milfoil Aj^l o^^l #El°-£ll^ -S] UH Oil 

^5. 71 # *]-^rTT}S.^- 
<78> A>7l ^°J^7il^ #el^-£HEfol ^-<^7fl^. ^^§-^1^- ^-x-°ll tlS °Jt> # ^Ms! 

Al ^>J7 ^-^*> -go] ^ ^ =] ^ SiS.^- e>^- ^flS^ , ofli^tfl . ^El^-Tll Til ^ # ^ 711 

<79> M^oll ^-^ll°l-#Sl-x-^m t}L^*v 7> i]- ( a ) T^ol^Alo^Hol ^ S}^^- 

oil ^Il 0 l# ^t^t^ ^711 ; (b) -y-71 ji^l-ol >y-7l tlol^Alo>uilolH S} 

#£flo)°l ^"-g-^l ?J°ll -g- °-^ V # ^ ^ ^1 71 1^711 : ^ (c) 4,^1 Oil ^ 
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-t;- A\o]o]} ol^Alol-v|lolH7l- ^11 °1 # &*!°11 ^7j\t>\^- 

41 S^l ol^xlo>uilolH7> ^■^-^mSL 

<80> o\] ^>-g-S]^- ^1 T^°l4: A l 0 H^ 0 lH Sj-^^^r #^1 n^llfJ- ^1]^ 

oil a >-§- 5 1^" °1 ^ *f| *1 -fe- o>iiDl , #Ell>|el MDI . S^Dj ^ MDI 

TDI ^ Si*}- 

<81> A>7l ^-^llolo] *V^^. A>7l ol^Alol-ullolH 71^^.^ 0.5~5#^%ol 

^o] ul-^-^i *}dl , ^-tllol°l ojol 0 .5^^% nl^ol^ 3l^o] u} ^. ^- * > ^ ° 1 ^-^ 

a>o1 D l °f ?r> JZ . 5 ^^%# ^.J^}^ ^^1°P1- if? ol^^lol-LilolH Sl-f^^l 

<82> Mj-^ofl TEl-s. ^l^« 0 >^ofl^, -y-71 (a) ^ (b) i^-Tfl ofl ^ °1 -g-S.^- 25~80°C 

o] 5Jol ^ ^tldl . 25 "C nl^ofl^l ^r^^l"^ ol^Alofullol ^ ;*Ka. 7 i ^ 

^V-g-7151-ol «_>-§- ol 7-1 °1 ^oiq-7.1 ^o}cJl ^H=- ^-°-^^ol ^ Hi 7.1 ^o>^ 80°C# 
^ZZ^H=- nflofl^ m^o] ifl^fofl ^-ojB|ol oij=. o. 7l ~. o] «.sflB|ol ^-sllol #7> Tie! 
^ ^il ^Sp} Xm. Sth ^>-g-^ol *1M-*1X| W^lol ^-71 #ofl ifslol oi^ 

^r^- ^>-§-oi -y^Ml ^°1M-^1 ^1°1 u l °1 ^ A l °H r ll °1 J^. ^^#^1 *m- 
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<83> ^f>, ^>7] (b) ^Ml^- 50~500rpm_2.^. 10 — 60^- ^h}^- f> ^ , 1000 

~4000r P mii^ 2-24^1 7> =-o> ^ ^H>rrfl 5} o] H>%j-*1 f>ci] . ^7} Sl7] 3.*}^; 

el ^S. 's-^Ml =1 °i clol^Alo^uilol ^ s^v^-ii} €31 °1 S^cHl Si^ 

-g-O] #^-^1 r 4l C H M^l S^Ml . S*>, ^1 ^7l^Hl-Al7>ol lO^-DlDVoll^ ^flo] 

7] a.*} 1000 rpm o] t}^. ^^^1 ^1 Tfl S\ ^ ^ <^ =1 <H ?1 ^ y A y AA ^ 

n o] -t, ^\o\^x\o\^\o\^ sm^-oi #^i ^\°] 

7} ^^o]7,}7\\ 5\B.^ 5i7l j^ti} ^loll^. 1000 rpm o] A> JZ^^.^ ^^171^- oj 
H^^l ^}u} . , 4000r P m# ^4^^- ^fl°11^- H^ll 0 !^- c l °1;£ A 1 °Hfl °1 ^ S}^"#^> 

ofl 7} ^ *\^^0} 7-1 147,1 711 ^°\^]7] Ttfl^-Oll ^-^lol Ufl^-Ofl ^7fl<^ #H# €31 Ol 
S^fiS^ ^ A^Ml 5]^ ^-7il^ol ^>^*> ^ ol ^7] i^W>Al7jol 2 A] 

7} Dlnj-Ol^ -g.°-^*Vo} S^-O] ^0|7,lJZ 24^1 y\ 0\J£0\V\ 0\ £_A\o\\3\o\ E A]- O] 

H#o] «>-g-o^ ^-^sl^- yl#ol ?JrO^ ^^7> Sit}. 

<34> 4>7l (c)^T^HlAlol ^-S.^- 5~40°C°] ZA°\ y A ^*>til , 5°C nl^o] ufloll^. 

ol ^ ^o^q-7.1 «>JZ 40°C# i^^^- tffloll^- ^1 M-7,1 711 HHl"€- ^r£^ ?]^>^ 

^-31 ol # A^olofl -g-^r^ta^^ ^tl^sl^ ol^Alofu|lolH7l7> #^#n} #-g-ol 
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u J^o[oj oj^ol^ <£Sp]- ?j7l nfl^-ojiz}. 

<85> f>s2 , ^7} {c)^7\]o\]A\°] NCO/OH 1.0-1. 5°] °1 ^Kll . 1.0 f ] 

t^MI ^Til sicH ^flo^pl ^^^q. 

<86> i^-^Oll #^1 -T-^l^ M-^^-^-711^ 7il^« 0 >^0ll^^- sgi^Bll^Ulofl 

ll^lH^l (pentamethylenediethyeletriamine) . ^ tf\ H Al H^^l AJ o\v] 

(dimethyl cyclohexyl amine) . ^ (3-^1 tifl ^ o}i:l ;^) H^ill ^1 A}*1 H^H^l o]-nl 

(tr i s (3-dimethyl amino) propyl hexahydrot r i ami ne) , °T|%[^!]i^| o} 1 ^!] 

(triethylenediamine) ^ ^u]\^ A^^t Siii^l ol^-^- JL^V A> 

-§-°l ?feo[t|. A> 7 1 ^ufloq ojo. s^^. °. 71 3.0 ol A^-g-o^ ^ 

ol tl^^l til 3.0 5i2}o^ Al-g-l> ^-T-°fl ol o] A-i J=- Alu}Al yj-g.^^ # 

7^ ?lo}oj ^-^lol % Al-OHI -g-°-^Vo^ Si^" qol^XlO>UilolE S]-^§ 

°1 #-g-TTl *\%T>\7\ ^o\] J7^Sl-Slo| M-^Sl-71- ol -r>|y;l^l % ^ 

<87> ^of) = ^ , 4J-71 (b)^7ll C^g-ofl ^#31^1- 7HH^CH A> 7 1 ^ 0} oj-tj) 

Oil ^||o)°l Aj^g. ^71 7\o\] ^-^-^t, 1 " ^3 S# 5* Ulol^AlO>Uil 

olH Sj-^-sf ^-^lolTj^l ^-A>^^. %>a>a1 ?1 t+7fl# 5tt SU^. ^ 

oil A^-g-Sli- ^^71-b -g-<>^ o.^ Al-g-Sl^- ^Ol^ S-igol 7^ t>^l Al J=- ^Al^l 

^#3^ A\7\^ 200kHz o\j>\o] 5 ol u^^l *>ril , i#3^°l ^7l7> 
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200kHz Ol-ATo] 5\V] ^rZ]}0} ^ 32pJ f)}^- ^ TlMl 5\ O] ^ §^ofl QJ- 

^ ^Z]]o]S] M^^r X[o]o\] «hg-m ^ SU^r #7^1 ^ ^ °J?1 

-r-^iw ^i°i^ ^--g-^oi ^#=1 ^ mno]7\ ^ ^r f Uo\n ^ si 

#311-1- 7[5fl^t A] 7} °- 5-60^-01^, «]-§-£- S.^ 5~ 80rjo] ^ o] U>^^1 *J-cfl . ^7} 

7Hfl^r^r AjTjol 5«- Dl^ol^ ^#3^ ^] £] °] I3}7} D] °J ^ j7 , 60^- # ^ 

^Ml sl 1 ?!, 31^-1 ^-§-°l u| j=l 5Z}c+^l-o1 m^\°] ^ An}7\ 

#^ ol ^o>eH H 5l7> ?X2-V\ . ^-^7^ 5°C nl°_>°J ttflofl^- o^A] o>Lflol ^ ^> 

^#71^1-51 y-g-^ol 7^5] ^#f> ^.o.^^ol ^ ^ 7-1 ^o\u\ 

80"Cl- ^.2}^^ *1H1^- ^11 °1 i-fl^ofl 3X^r -tM#°1 ^ ^ =1 C H °1 5 

tjo^ 7iel7> ^sp}- siJL. «h§-^°l *1M-*1XI ^H^^l #7l #oii iiJ-sioi 

^ ^hi-Ol ^l^Ml tlol^AlO^OlH S^ta^^l ^^-7\ 7]^7] 

XI , «h§-# #oH co 2 7ia?} ^j^t^M °1# ^M^JZ °_> 

^Sl-Xl7l^-Eil AlTjol ^ JlSlo| ^-^s^-ol ^0|^ <£t^7\ 

<88> Mj-^ollAl^- 2l%v\ 7\\ El t+7fl °l^°ll ^Ol^AlO>Ullol E ^*>^-IZ} #&l^-# % 

fJ-Al 71 ^- tj-Tflofl^ ^S7ll# ^^"^l-o^ ja^fr}^ «]-§- A] ^] ^.^^1 ^S. ^-^lol-#^-r- 

7il ^ 1> ^S. Si^. 

<89> a>71 ^S7il# ^fJ-crH^I ^"^^ t| Bfl 1^ q.T_^.*T-^^. ^ ^^1-^- ^-S.^- 5 

~ 40 °C °J ^ol ^^*>ril, 5°C nln>°J nfloll^- ^>-§-ol ^J- °J o| u}^ o>o^ ^]^^- 
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"US.m ^# ^ &51 40 °c # i^l-^- rcJHl^- ^q^Ml hh>^ ^S. «]--§- 

^il^C'l-^- ^ -r-^lS- Q]] ^ ^ C) 11 W ?0 H Si oj-nl (pentamethylenedie-thyeletriamine) . 
T^ll! o}nl (d i me t hy 1 eye lohexyl amine) . H^l ^ (3 ^ nil l! oj-nl V) ^1 

^.jilHSl o\u] (tris (3-dimethylamino) propylhexahydrotriamine) , oil 1= ^ °} 

(triethylenediamine) ~ o\n}?\] ^-ufl# A>-g-*> ^ °J^ol ol||^ 5L*1- 
^>-§-°l ^feoftf. #7] ^ ufl -°1 ° 0 >^- #Sl#ILf- qol^xlo}LilolH ^ 
5} tiaj^f A] oil JZ^ofl^l i l^of °J«>^£1S ^71-^1^- ^nfljeq 

#Sl^-# 71^^.^ 3.0 o}75\^ ^o] u>^-^l^>til 3.0 ^^%# 5l 

^l-ol ^#1> ^^-oll oiolx-1^- 7]\-\*\ yhg-^cq oj^ol ^-31 ol «§> A>ololl 

*i°ii ji^si-sioi u^sm oi -o|7i7i ^t,\n m suii^i , «}-§- ^^Hl ^-2^} 

711 % ^ ^71 Ttfl^-oH 014=- ^--^iiS 711 ^Pl ol^cq-i. ^-7ll^ol oi uq_ 

<91> *L ^ofl^^ 1^-^ ^^llol-#el^-EllHf L^V^tJ-^lll- 711^^^- ^ °-Oll^ ^#311- 

§ +\%t>\n ^ su 7-i n_> , 7.ieii- ^oi ym^it>cii, a ol^-^r 

^^7ll# A\%T>\o] «>^-Al , ^-A}Hlol oig #tflop> t+Al -§-^f] SI 71 

*fl^-°ll 5i#5Xl- 7-1 Sl# Ul Si f> o.^*l O] ^ # ^i^in^ ^# f^l 7 ^ T Si 

71 Ttfl^-Olu}. 
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<92> O] TT> , f> AJ X\ ofl || ||0| ^^^r D]^- ^^}f>] J 4 ^ f)}^\ , ^ o] a] 

<93> A] A] 0^1 1 

<95> ^Uo^^iiS 7,]^]^} SSii 1 ^ 31.5A°] -tM "i^l °1 (Closite 

15A, Southern Clay Product sM 7]]^)°] ifl^fofl ^ «--=§- X|?1^1-7l ^ sfl 90 o C-2l 

^^.SL^-ofl*! 2 4 A] 7} =-o> Tj^Al^u^ . , MDKM20, 7^ 

) 7}^^^ %7\ °1# 0.5#%*% ^7^Kn. w>-g-^-S# 50°C^ ^-7} A] 7] 7] 

71 tI^I-cfI 717^1^ ^l^^l (mechanical stirrer)# ol-g-^}o| ^7H1^- 200 rpm 

-2] 7] 4^^. 30^-7} j^^^l-^ ^rSiiitt| ZL °1 2000 rpm-^ JZ^^S 4^| 7} =-o> 

oe> 1~(2). ^-Eflol zflff U^a^no] 

<97> 4]7lo1lA| ^o|^l H ^-eflol ^e]T>|^ MDI 101. 3g^ ^l^oll^E^^-, H 

^^sfl^-Al-ol^ §J oH^sfl^-A>ol^§ #*]-^>c^ X|^sq (RTF 103, ^ 

100g# #£-ofl>H «h§-^ €-^1o1-#^-t-^1^ L4^^t>7fl# A\3LT>\3X&t- ^71 ^floj 

^7>€rBSii^ . «]"§-# 7]7fl^ ^11- ol-g-^>o^ 3000 60^ =-°> 
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<98> 43 X\ o^i 2 

<99> ^7] 41 ^Hl lofl^ ^-g-^g m^°] tfl^ofl #^73^7} 11.7A°] -tt-71^-^1o1^- A> 

5J# ^1^1 CT>JZ^- 43" 7] 43 A] OH 1^ ^-^*> "J^S.^. ^■^l 0 l-#Sl J f ^11^1 L^^-fJ" 

<ioo> 43AI0H 3 

<101> MDI 71^^.^. ^-^Ol^ ^7}^# l^^SS tl 5J# 711^1 cJ^Jl ^> 

^71 -4! a] oil 12} ^iJ t> ^5.^. -#^-^11^1 Uic^-^^Hg ^}^t>\ c j3M. 

<102> 43^1o3l 4 

<103> #^]t>|^ MDI 7]^^.^ ^-^lol^ ^7>^# 3^^%^ ^# Xl^l-Jl^- 

A>7l 41 A l Oil 1^- ^-^t> ^^ii^- ^-^l°l-#^-r-^l^- M\bi^tMl# All^}^E+. 

<104> ^Al©ll 5 

<105> #elEh|^ MDI 7]^^.^ ^-^Ol^ ^7>^# 5#^%S tl 5J# 7^51 cJ^Jl ^> 

41 7 1 43 a] oil ^l^iiS -#£]-?- till* M\bi^tMl# *ll3^>Sttt. 

<106> 43^1o3l 6 

<io7> 6-(l). ^#g3-# ^#?> 733^3 g-gtlol ^--S- #^P3^3 MDI^I Ajl^ 

<108> ^Uo^^iiS -n-712]; ^53.^1^^.1*1 #7>7lEl 31.5A°] -tM "i^ll °1 (Closite 

15A, Southern Clay Products A} A)l^) °] ifl^fofl S.^^ ^r£-# Xl^^pl ^ Sfl 90 o C-23 
^1^-5.^-031^1 24A17J s.o> Tj^Al^ul-. rq-^-o^^, #53*3^ MDI (M20, ti^H-M- ^11 ^ ) 
71 $5.^ 4P1 ^-S3lol# 3.0#^% ^ 7}nU , S.# 50°C^ ^-7^1 A3 ?1 71 

^°3 UHUH #%a17]b3 Ai ^ uq- . a> 7 i jz^-Al-^ 4,4' -^sH^mi^- 
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s r\^\ ( A ^L^y^^ (mechanical stirrer)^- o]-g-^>o^ u_>-§- ^7H1^- 200 rpm 

-S] ^i^^.^ 30^-^} ^u}^cp| ^ol o_n} 3 ol *o]l^. 2000 rpm-2} JZ^r^.^. 2^1 ?J 

kHz H}7}^\ 15^- ^Hfl^SJu} . 

<109> 6-(2). ^#?> # ^Efig] ^-^1 ol M^^^H^l 7^ 

<no> ^7} ofl ^ ^o^^l ^-g-3Z}|| ^^.^} 7fl l ^-ell ol *v°- f|^T>|^ MDI 101 .3g2} *]] 

EHlSlH^#, iSl?!^^ 0 !^ ^ °H^^1^-^>°1^# #ta V ^°1 ^1^^ (KTF 
103, Sl-ol^ ^11^) lOOg ^ ^^il^-l # 1.5g# -y-^-oH^ w}-g-xl^ ^ ^Bfl°1 ^-£11 

°1 #^1 M-^^-^ v ^fl# ^1 3i <>} S3 ^\ . ^7] JL^7-\% 4,4' -cq 3)1 

ml ^ oi ^xi 0^1 oi H-b °j^.uij£tt 5§^% ?]-no[S5Bl , 

7M1 ^1 ^t|> ^1 H ol^g-(j^rx| 3000 rpmiiS 30^ i§-°} ^Hlc^^u}. < b >7l ^ 

3. ^-£Hol-#el^-^l^ q-u-^.*v^ iy^j=, 88kg/ m 3oi 

<lll> 7 

<112> 7>oH^ Al 7}# 10^-iL^ tg^Al7lal #^1^^ MDI 7l^Ji^. ^ 

n o] °] |7|ejf l^^SS ^Sl-Al7l ^# ^1^1 o^jZ^r -|U1 ofl 6^ ^-^*> ^ .2. 

^ i§3lt ^#?> #^Efloi ^-^]ol-#Sl °-tll^- M-^^ta V ^# n\^.o\^^u\ , o] 

<113> 8 
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<114> ^.^g" 7Hfl^ A] 7}^§- 10^-^.^ ^ SJ-A] ?1 JL MDI 7]^^.^ H 

n o] S\ ^7>^# ^5^7] Ail^ o>oZ^- #7] AjAHj 654 J° 

^il^^l #«fl°l -#^-t-^1^!- M-^^-tj-^fl^ ^S.^- 88kg /m 3 ol ^ u}. 

<ii5> n]^o\\ i 

<116> Mj-^ofl TZ}^ WrVl\°}^ *m ^7^} 7.] n . ^7] ^JAHl 1 o\\ M M^r^ # 

<117> Hjiiofl 2 

<118> Oil ^ ^ 7V^7] o>^- *fl . A> 7 j A] A] ofl goll^ A^-g- 1 ^ S 

<119> >^1^0fl 1 

<120> ^-etlol MDI A}o]^ ^tj- ^-41 H-il^^ 

<121> AJ A] ofl 1 ^] 2^1 AH, C H o|^l 7fl H ^-^Ol MDI -2] #ifl o] £.&\2] 

^--S-71^- #^01^ MDI A}oHl ^g-ff^o) ^Al^cH n<y\o\7] ^ 

nflAi 7fl-H^l ^-^1o]d># ^-Slcrflvflal ^-^-7] (FT-IR) H o]-§-^}a| ^3. ^# 

MDI# T^Tfll^i^Ol-UlHl- S] AH A] 71 * ^ Ol-g-^>^ ?fl ^ 

^-Slloln}^- ^ Vi\ <>> o_ It| 0]|| AlH-^ig]H^ 0}J§-T)\0] OjH.-| Hj ^ A T5\ ^ 3] 3.^. 
7fl H ^"SllolD} ^ £ uq- O]^)^ ^0|^1 7fl H ^-^Ol§ ^V]Aj «-^"7l# Oj-g-^}a| «- AH 
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MDI^ IR ^H^ol Jl, 4(b)^- 4J A] ofl loll A}-§-^! o-7l ^1 AJaHI lofl 

oil All^ 7fl H ^-^lloHl tflt_> IR ^H^ol^l, 4(c) ^AHl 2 oil ^-g-^l °- 7 l 

€*l°fl 2oll °]ofl All^^l 711^3 ^-Sflolofl cflf> IR ^^iH^ol^l-. 
<122> 4 (a) oil °\f>\v\ 2266 cm- 1 oil Al ol o>i4) o] e ^>-g-7l ^ 3.7} ^U^}^^] 

, 0} e-| f> 313^1" ^ 4(b) ^ (c)oll^^ ^1^1% . oHl ^lefl ^7} S^°ll 

nl^l MDI^- clnll^^^-o>nl^oil £.j= -g-Sflspl ttH^-oil d}qJ ^-fMtJ^l o>M^, *tNl 
Hti Sl^l ^l °1?> ^^o] ^ -T- °11 ^- 21# ?ti^I ^elM^l IR 5113. Lfloll ol-^Alol- 

141 OlH L|E}^ ^ Ufl^-Olul-. 

<123> Xl^Oll 2 

<124> g.^o]o] Hj-el^-3, E^l^E 

<125> A>7l ^ Al Oil 1°11A-| 7^=1 ^-Ellol -#5l-f ?1]H1- U}i_ J=L*T-^^- ^7]}^% ^A^A 

^□1^ (FE-SEM)# ol-g-oH^l ^ll^-oll i^5la| oiJ=- ol ^ ^-A_K£ §J #Sfl<>l^ 

^ ^4^1-JZ a ^ 3 oil L+^M1SS^. 

<126> Mj-^ofl All ^ Si ^^11 °1 # Si ^-£11 Hi- q-u- ^-fJ-7.11 °1 ^-T-°I1^- % 

Lfl^-oii ^-^-IfJ-ii^. ^^-sioi oig #^1d1^ MDI71- ^-i-^^ #^-T-^lllt# 

*}^M S. 3<>(1>H ^ t Si^ ^-ol. #*1M #ol tn-slsqol ^ol^ 
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<127> A]*! Ofl 3 

<128> ^-^lQlol 7^ Ejl^E 

<129> °1 ^Aloj] 1-(1) §J ^Xloj] 6" (1) Ofl °]t)\ 7fl^ #£11 0]S\ H «_> 

-§-# ^^^>^1 ^^*> -rf7l^-^11ol (Closite 15A, Southern Clay Products^} 

(WAXD) ^ ^ "1 1-(D ^ ^Ajojl 6- (1) oil ^ofl 7ll^=l 

^-ir ^^^H MDlofl S^S]c>l oi^. 7fl^sl ^-Zlloln}^- ^-^efl ufl7] ^ 
^ «>-g-ol 7 fl^ ^-^11 ol #e]i>|^ MDI# rqnll^il-ol-Dl^^ ol-g-^-ol 

m J A M ^ ^ 7i#^^ll- ol-g-^ol 7 flil ^-^loln}# ^uflcH o.ul ol§ Al^-^.ET]^# 

x-<j SH^-^7l# ol-g-^l-ol _^n} , a ^ 5 oil l-W^SM- 

^-^lol^l #7} 71^1^. eplol] ^71^1 Bragg 's lawofl ^ efl 7ll^>^>^^.T^ . 100 mA. 40 
kV°] 2-10 (degree) ^ c g ^ ^ ^} M . 
<130> [^*>Al -l] 2 d sinG - n X 

<i3i> ciju>^^o ^ ^z> x -id 1 si] 3°] 2e -^t^- ^-31 #^1 7i^i# L4^Lfl7ll ^ 

^-ril 29 ^>^lJ-^^- 7-|S]^- i§-7}cjM1 5]b1 aj-;*! ^-Sl7> <U °1 M^l S]^ ill 

3^ A^Xl 711 ^^t. 5011^1 %t SU^°1 ^^^1 ^AHl l-(l)oll 711^=1 

7fl H o 1^1 yg °- oil ^- ^1 WAXD 31 ^7> 7HH «]-§-# ^r^MA 15A ^fl o] 

MDI7> -§-4f^t]\^ ^IM^ #?j7i^7r #7>5l^7l ufl^-olu}. 

^^S] AjAHl 6-(l)ofl ^sfl 711 ^Sl 7H H ^-£llol°l 311 €^l°fl 1-(D°11 ^ti 711 
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<132> Xj^Oll 4 

<i3s> M-^-g-^H ^-gflo]^ ^\y\^\ ^I^h 

<134> 41 A] oil 1<>11>H Uic ^-t>7fl# 1mm o]f>\^. ^ , X-^j ^^-^ 

7l# o)-g-e}o} ^-^^^iittl , tfl ol°l #7>7i^^- >y-7] loll ^71=1 Bragg 's 

lawoll Slcfl 100 mA. 40 kVS] 2—10 ^ (degree) -21 <g ^ ^ ^ ofl 

Al ^^ei-o^ a -1 ii} # 2 oil M-EHfl&i}. i^-^oii ^}o] -#el^-eim 

°] ^ ~f oil ^ J £?} WAXD ill 3. 7 f A^A] 51 # »o]*> ^ SJjH.^ . K\^}M , ^ ^ 

^ ^# ^ r d l= f ^ Sm. °l^r ^^llol # vfltfofl ^--^^^ "Ita^^ SU^ #^ 

Dl^l MDI 71- #3} cT>»l #&1-^?11H}# ^^Al^J °]^>^ ^-^lol °1 %y\ 7\ 

Si 7\ ^o\t\t\] SlJZ ^1M£] ^#ol ^^€rl «>Sl7l- ^0^-7! nfl^-olc}. 

<135> Aj^ofl 5 

<137> ^"^^1 41 Al Oil 1. 3, 4, ^ 5oll Al All^*> ^ll°l-#^-T^lI* ^tJ"AH5} 

Uljaoll 1 oil ^ All ^ si ^-r^fl^ ^tl^S-l" ASTM D790O11 $\7\fi\o\ ^^t\jL ZL ^ 

6ofl Ul-^ufloHul-. A>7l ^^H.^ S. Bj-igofl IT^ A)l^=l ^-^lol-#Sl-^^lHt 
l^V ^tM1°l W?] 7 o^7l, ^lol# A^-g-^7-1 °>£- £^*_> #£l^^l^jd v}\^ °- 
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^m^r 51 # SU^K Sfl, ^7^o] #e]T>|^ MDI^l #*fj 100# 7] 

^^.^ 3 ^%v\n^r ^i°i °j t?n^f m-^ ^m^-i^n %?\ 

^\3%SM zl ^7>^°1 3 ojAVol 5]^ ^Jl oj>y-o^ ^7>=J ^-£llols.ol 

^t. l^ofl^^- -*Ul°fl 3^1 , ^-?11ol^ ^J-^-^o] #E]T>|^ MDI 71 

^Ji^. 3 A}-§-5|&# *fl°fl 3l y 6^ ^tR^l" 71-7,1 ^-£llol-#^ °-^l^ 

M-^l ^-^fll- X) ^ ^ 31 53 ^ °1 ^Jf ul^o^l i°l ^^-Jiu} 3 ^^5.7} 35% 

^ 5j# ^ ^ sm. 

<138> ^IUMI 6 

<139> ?1 Bjl^E 

<140> ^"^^ ^AHl 1, 3, 4, ^ 5 Oil M 7il^^l ^-^lol-^^ °-El]Ef U}l ii-*T- 7 fl5} 

HliL°fl loll A| 7il^s] ^^*> lfSl-T-31 1 ^ c i}^^}^.W- ASTM D638oll ^ 
i n i^lt S. 7ofl M-^ufl^/ii^, i^^o^ xl c^l 6, 7, ^ 8 oil M 7ll^s| uj^ 
^•^l°l-#^-r-^l^- ^-*>7flS} Hi ^7 oil 2ofl7H 7il^sj ^^*> # el -"f Zfl ^ 

ISO 1926oll SlT^o} ^7§7>\JI ZL 8 oil M^MlSi^. ^7} ^5}^^- 

€: ^-r?> #S1^1HH1 til o>c^ ^u} ^-g- ol^-^ : 3-S.# 71-7,1 ^ , #3l°l-#^-r-^l 

# t SU^K ^fl 1^1 ^-^l 0 !^ ^7^ol #e]T>|^ MDI^l 100# 71^/2.^ 3 ^ 

^%^l^r ^^llol^ ^7>^o] ^ 7 \^^^ ^-£llol-#Sl °-xLll^- q-u-^^fl o| °] 7 6 V ^£ 
71- §7^^514 "2 ^7>^o] 3 °1^°1 =1^ €J1 o]A>o^^ 7^7^ ^ol^ol 
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T=H^ MDI ^l^Ji^. 3 §^%°_>^- >M-§-5]$i# Hflofl ^ ol^R : >S.# 71-71-^- 

^cPJS.^ 70% o]a> 7f ^1 ^# ^ ^ Xm. m^t\^\ 

L|i^f ^°J -H A l 6^1 # ^11 *^^ol MDI 

3 i5-^%v}^r 74#^S}# uflofl ^ ^> °1 ^1^- -#2-1-^11 1* M-iL *k 

ta V 7H # 7)1 SUSA-^ ol ^^r UliS^l 2°1 ^^-iL^t ZZ. ^ ^JS.^ 44% o] a> ^ 

^# 7^1^ 3}# C 4 V Sit+. #^fl7l#oll teJ-sJ- 711^^1 ^-illol *T-°- 

JZ^-^°1 ^ J f°11^' ^l°l7> ^"^1 ^1^1^ 1^7} °>M^1 Ttfl^-oll ^-^7ll# A}-g-^ 

Til ^ *fl-r- ^^Tq^-m H}efl . ^ oil ^S. ^1}°} -^sl^-eil^ q-i- 

^•tl-^^1 ^^1^ #Sl-^^Hf ^rq- 7M1^1 §^Ol B fl°. o--ofl7iui , oi§ 

#oH i^V^oll €-^lol-#Sl-T-^l^ M-V^-ta 1 "^^- #31 Op} ^^1 ^ ^ 

<141> ^1*M1 7 

<142> ^^^hS. ^lZl^. 

<143> ^-^^1 ^ Al Oil 6, 7 ^ 8ofl>| 7)1^^ ^^11 Ol ^Sl-f ^111} L}l^.*T- 7 ^5| 

UlJioll 2011^1 7il^s] #el^-EllH} ^«1 ov^.7 o >^^. ASTM D162loll °]>\t\o] ^^t\jL 
ZL 9°11 L^uH^c}. 4>7l llnl-^w. ^of) 7^1^^ ^Z]]o] - 

#Sl-r-^l^- M^^tM!-^ ^oll^- ^flol# 7s>-g-^l-7l °>^- ^^t> #Sl-^lHf ^dl 
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^1^1 ^-^lol ^7>^o] MDI°1 100# 5 ^^%V}7,] ^]\o\ 

^S. Jl^Ml ^ ^-g-«> % v -tt^°1 MDI 

<144> 8 

<145> Jj, 

<i46> %t*§°] ^ a] ofl 6, 7, ^ 8 oil a-| ^11^=1 ^s. H^ll 0 ! q-^-^-^T-^i]- 

Hlil^l 2o11^ ^1^^ #£^^111 y <g ^ # JIS A9514o11 ^M^o} ^ ^ii}jL 

t\ ifljl y ^ #^^.^^ftl 150 mm o]A> ^ 7,} 7]} ti\o] , ^^ofl rfl A] *| ofl A\ Jf 

Al^O] Tlfl7?>7.1^ A]7\ (^S}A]7})H} A] &\ ofl ^ 7>^> ^O] 7> ^ 

t+ 7RluRr 5J# ^ ^ SU^^^ , 7fli]^ ^floj 

^ ^7^o] MDI°1 71 ^^.^ 5 #^%^7-l ^-310)°] ^7^o] #7>^> 

^ ^4f^ol MDI 7]^^.^ 5 ^^%°_>^ ^-g-S]Si# ^ ^ ^ 
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<147> [■£ 1] 







±^7] ^ (mm) 




75 


70 


01] 6 


67 


54 


a] oil 7 


69 


60 


^ a] oil 8 


66 


50 



<148> Al*joll 9 

<149> 'g^jcj: Ej] 

<150> 5L UtT±\ i=y^ol A] ofl 6, 7 ^ 8ofl>H y^l^^ ^-^] o ] -^-Sfl Lj- 

L^-^7fli^ Ul^^l 2^1 7^ 7]}3i^\ ^S] 'i^S.S.l- ASTM C518oll ^7i^ct| 

oil V]o\^ it} ^1-^1 U+i- ^# ^ ^ ^#o>^ 7fl 

^ ^?>^°1 MDI— 1 71^^.^ 3 ^}%V\7,}^ ^]]o}9] ^ 

^fll* ^ ^7l if ^ ^ ^7^1 # -il 3.7}7\ ^o\Z}^^ f| 
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<151> Xj^Oll 10 

<152> aV^7fl^ ^ 5. #^.7,1 ^ 

<153> 4| A] ofl 6 ^ 7o11 A| XII ^llol-ll^-T-^lft M-in^rt^fl 5 } Ul^Z^l 20flyH 

All^^l #^-^11^ 3^1 « 0 ># ^rA^^^lDl^ (FE_SEM)# oj-g-^ 

^ ^^t\jL n "I^S S. 11 S 13oll M-EHfl&i}. A>7l I2}S^E1 ^ofl 

#S}-?-ilH^ #011 U]f>\o] it} XJ-^. ^ 37I # 71-^1 ^# «J ^ 4>7l ^°1 

371^- ^llol^ ^7>^o] ^7]-*>^^- ^l-o 1-7.1 7]*} ^-*flS JZ^^l-711 ^1^ ^^^1 

^ MDI^ 711^^1 ^-e1M°1 *Mf^°l #^niq MDI 7l^<2.^. 3 #^%*>^- 

^ 3!°1 y A trn^ . 

[^^1 Si if] 

<154> ^>7l Oil Al B\S} Ahol _ S. i^-Tg U}||- ^^1 °1 -#5} ~f 3lfl L+ic ^-fJ-Afl^- 

# si -f ^ll+ol -y-71 ^lloi^ ^-a>oH a> 01 ^ ^jo] o>qst, ^-eiloi^ - 

A>olH ^xj^i u|^l Al 7] ^p-^opl xtfl^-oil s H^l-r-^llHl n]t\<y\ ^-Aj ol 

^^AlTl ^ °-ofl;^ 71711^1 \±°^ ^ W^OI ##^°] #Sl^-^im # 

jiE+ ^t;-1^1 Mj-igofl ^ll^^o 1 " 1 ^^- ^sfl7l#^^- ^-e] . #&1^ 

31 fl Lfl °1 ^-31 op} 7^ ^l-^^Ml ^-^1=1 ^fl^};^ *\o^#| #^1-^-311^ 
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i ^ ^ m i] 

o\\j\o]^ 7lirilS 0.5~5^%F%# S^^Dl , J c}7] ^ 

m^^o] XiJZ, ojofl ojofl a> 7 ] fiflopf ^E|o1. XRD ^ ^ A] 2-10S. ^oH)^ 7 A 

2] 

^1 l^ofl oiol^, J c}?} ^\o}^A}om}o}^ S}^^^r MDI , Sic^^ MDI 

TDI°] ^% ^^SL^ T>\±: °1 -#^1-t-^1^ M-iL^-^-^fl . 

3] 

*l| 1% >0 11 Si°1>H. ^1 H^1 0 1^- S-^S^^M" 0 !^ (montmorillonite) , ^SM^l 
H (bentonite) , ^ H (hectori te) . #5]-^lS£]-ol (f luorohector i te) . A]-3.M- 0 1 

(saponi t e) , tf\ °] ^\°] (be i del i t e) , ^ ^ ^ L-^o] ^ (nnntrnn i te 
(st evens i t e) . B\ v) ^^\o] ^ (vermi cul i te) . ^r^r^3.o]B. (volkonskoi te) . n^tto]^ 
(magadite) , ?\}^^}o}^ (kenyalite) . o]^S] °- ^1 r il ^# ^^3.^. H^l 
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[ ^ ^ m 4] 
5] 

^ l,6-^l^}t]#, Ml .£.^11^^-, 2-uH^-l,3- 

£S^t, ^-^MlIK H^1^1^#H^^, 1.2. 3-^1 1 ,2,4-^f ^^&1# , H 

sHUi^nlM, ^ ^Hl ^ H # , t^°11^^1^-^# . H ^Hl l! ?Q il- ^ H- , #^°11^^1^-^ 
#, HSlH^^^l^-Sl# . #SlH^€^l^-^# . ^ -fii^ii-Slii- . # ^ -r- 1! ^ ^ ^ ih 

[^n 2 -^ 6] 

711 1%^1 Si <H ^ , ^71 ^-^Hl^> 0>T^^A>izf; ofl ^ ^A^o] ^ 

^1 l^Ml oicH^, J £7\ ^-^lol «^--^ol4i^loKilolH Sl-t]-^-# ^HlliS#o^l 
^1 ^ 4- ^^1H^ ^^Ul o]^Al o]-i4)o1e s^i s] 3 7[ qq-u}^- 
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[ ^ ^ m 8] 

2.3. ^11 °1 -^^-f^ll 1 ^ M-iL^-^-^fl . 

9] 

[^^^ 10] 

[^^-%> li] 

[^%> 12] 

[ ^ ^ m 13] 

(a) Uqol^AlO^Lllol E 2]-*l-^-Oll ^-Elloj^- ^* V ^>^- ^^1: 
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[^ Z I L % > 14] 

[^%> 15] 

*fl 13%>o11 &o^. ^7] Wrn°]2\ ^7] ^ol^Alo^ilolH 7] 

[^i7'% > 16] 

^1 13^-oH SU °i ^ , #7l (a) ^ (b) t^MI oll^^ wV-g-^-^^r 25~80°C°] 3J# ^ 
17] 

^11 1 3^011 c>i A-| . ^7] (b) 1 ^^!^- 50~500r P mii^. 10—60^- ^o> 
^ , 1000— 4000 rpmii^. 2~24^}7} =-°> q jn.H>nfl S-^^.^. c7>^- ^-tfl 

°1 -^-t-^IH q^^-t^ti^ . 
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[^%> 18] 

^1 13%>oll SU o| A\ , A>7l (c)^Hl>i^ t^^^i- 5 ~ 40 °C °] 5J# ^_2.S ^ 

[^^^ 19] 

*ll 13^o\\ oio|^, >y-7] (c) ^cMHl A-i o| NC0 /0H 1.0-1. 5°] 5!# ^-^ii 

^ ^>^- #31 o] -#^^1111 q-^^-* 1 "^^ ^l^ H c3"^ . 

[^^^ 20] 

*fl 13%>oll SJo^. >y-7l (c)^Ml^- ^-ufl^ s]] 1! ^ °11 1! ^ H^-l , ^ll! 
Al^-^^l^ol-Dl _ ^ (3-^ nfl^ o>d] ^ ) A]-75l ^^e^] o\u] e£] oll^airq o\ 

21] 

*fl 13%>o11 ^O^. #7] (b)^Ml t+^-oll i#5Zl-# ^>7l t| o] ^A] oj-tfl 

#31<>1 "#^1 n^Hf* q.^ ^(j o] ^1^« 0 >^ . 

[ ^ n 2 - 22] 

*fl 21%>o11 olo|^, >y-7l M}?]±r 200kHz o|»o1ji, i#5XJ># 7\o]\^^ 

M 7j-£- 5~60^-oiq s 5~80°C°1 5J# ^-^jii^ #31 ol"!!^-?- 31 ft 
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[ ^ ^ m 23] 
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[JL 3] 




50-44 



[S. 4] 
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tJL 111 
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